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If (I < lmgy) and (vegrid requested for timestep n) Then
For I' € {lmaz — 1,...,1} do
e Determine new grid layout for level I' 4 1.
o Interpolate data to new grids from level I'.
¢ Copy data on intersection with old level I + 1 grids.
End do
If (I < lpgg or 9% = 941=1) then
On 8 and P(8Q1) :
e Store F™™ and g = —V®4™ in registers.
On Q' :
e Compute V2@ and V - FT,.
Endif
Level Time Step, level I :
¢ Multi-Fluid Explicit Godunov Hydrodynamic Update

e FLLD Radiative Level Solution and Implicit Energy Update

e Poisson Level Solution and Explicit Momentum and Energy Update
End Level Time Step
If | < e then

FLD Radiation Multilevel So}ve: el ... e

Poisson Multilevel Solve: "€ [,. .. .. (Solve for @ o and Georr)

. DE—»C(G’C——»E(I)COM) = DE—C(§gtrinto)
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b gcorr = ’“GCﬂC(I)corr

End Poisson Multilevel Solve
Forl € l,4,,...,0 do
On Q'+ P (Q+1) .
o (pT)lmHL = ( pH)lmHL g gl GLmHLAR
o JUmtl — plimtl o Pl

End do
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F1G. 5—Equatorial slice of log density in the uniform collapse problem. At the time shown, about half of the cloud mass, gas inside the central plateau in
this figure, remains undisturbed by the inward-moving rarefaction wave.

. the result that the grids form simple cubes about the cloud. Tracing a radial line, we therefore first encounter decreased
resolution along the coordinate axes; this is clearly visible in Figure 5. Because the gradient is most poorly resolved at these
points, the volume averaging of the highest density gas just outside the finer grid is most approximate at these six (in three
dimensions) cloud-grid tangent points. This, too, can be seen in the Figure 5 as distinct (though slight) overdeénse regions
(relative to gas at the same radii) at these points in the equatorial plane. An increase in yp leads to an increase in the rate of
expansion of the surface layers of the cloud and a hastened reduction of the steep gradient, resulting in a lowering of the
effective x,. We found that use of yp = 10 reduced the bump amplitude relative to the plateau by 40% in the log when
compared to the xp = 1 run at the same p_,,, = 107 1® g cm 3. In runs of uniform clouds with more astrophysically realistic
energy ratios « and B, such as the remainder of the uniform clouds considered in this paper, we did not find this edge effect to
be of importance. An increase in either could be expected to damp the perturbations. We conclude that it is a numerical
artifact of little practical significance and is realized only at the extremely low « and B, of this problem. It does, however,
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